Abstract: Anxiety disorders are the most common psychiatric disorders observed currently. It is a normal adaptive response to stress that allows coping with adverse situations. Nevertheless, when anxiety becomes excessive or disproportional in relation to the situation that evokes it or when there is not any special object directed at it, such as an irrational dread of routine stimuli, it becomes a disabling disorder and is considered to be pathological. The traditional treatment used is medication and cognitive behavioral psychotherapy, however, last years the practice of physical exercise, specifically aerobic exercise, has been investigated as a new nonpharmacological therapy for anxiety disorders. Thus, the aim of this article was to provide information on research results and key chains related to the therapeutic effects of aerobic exercise compared with other types of interventions to treat anxiety, which may become a useful clinical application in a near future. Researches have shown the effectiveness of alternative treatments, such as physical exercise, minimizing high financial costs and minimizing side effects. The sample analyzed, 66.8% was composed of women and 80% with severity of symptoms anxiety as moderate to severe. The data analyzed in this review allows us to claim that alternative therapies like exercise are effective in controlling and reducing symptoms, as 91% of anxiety disorders surveys have shown effective results in treating. However, there is still disagreement regarding the effect of exercise compared to the use of antidepressant symptoms and cognitive function in anxiety, this suggests that there is no consensus on the correct intensity of aerobic exercise as to achieve the best dose-response, with intensities high to moderate or moderate to mild.
INTRODUCTION Anxiety disorders are the most common psychiatric disorders observed currently. It is a normal adaptive response to stress that allows coping with adverse situations [1, 2] . Nevertheless, when anxiety becomes excessive or disproportional in relation to the situation that evokes it or when there is not any special object directed at it, such as an irrational dread of routine stimuli, it becomes a disabling disorder and is considered to be pathological [1] . The traditional treatment used is medication and cognitive behavioral psychotherapy [3] , however, last years the practice of physical exercise, specifically aerobic exercise, has been investigated as a new non-pharmacological therapy for anxiety disorders. It is well-described in the literature that aerobic exercise can bring great benefits to physical health, such as improvement in cardiorespiratory fitness, reduction in blood pressure and body fat, as well as mental health, as the intensity of negative thoughts and the improvement in wellbeing, mood and anxiety [4] , with the advantage of do not generate side effects [5, 6] . Therefore, aerobic exercise has been considered a promising intervention strategy as a treatment to reduce anxiety symptoms [7] [8] [9] [10] , with numerous benefits to physical and mental health, as well as lower cost. However, there are still differences regarding the effects of exercise compared to pharmacological effects in anxiety symptoms. These findings suggest that there is still not a consensus on the correct aerobic exercise intensity so that the best dose-response can be found, with mild to moderate or moderate to high intensities [11] . Thus, this review paper aims to provide information on the current research and main findings related to the potential therapeutic effects of aerobic exercise compared to other types of interventions to treat anxiety that can become viable as clinical applications in the coming years.
MATERIALS AND METHODS

Eligibility Criteria
The structuring of the methods of the present study will follow the proposals of PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) [12] . Thus, PICOS ("population", "intervention", "compared to control groups", "outcomes" and "study design") [12] approach will be adopted for the determination of eligibility.
1. Population -young adults, men and/or women, physically active or not, with a diagnosis of any anxiety disorder, aged between 18 and 60 years; 2. Intervention -patients must perform any type of aerobic exercise; 3. Comparators -aerobic exercise compared to antidepressants or benzodiazepines, others types of exercise, psychotherapy, psychoeducation, alternative therapy; 4. Outcomes -Symptoms and cognitive functions will be analyzed by scales/inventories of subjective symptoms of anxiety and neuropsychological tests.
5. Study Design -randomized clinical trials that assessed the chronic effect of aerobic exercise on anxiety
Sources of Information
For gathering of studies the electronic databases MEDLINE / PubMed, ISI Web of Knowledge and SciELO were accessed. Experts on the subject of the present study were also contacted to send articles. To find additional articles, all tables were examined for evidence of previous systematic reviews and searched the references of randomized and controlled clinical trials when required.
Furthermore, also references of all selected articles were analyzed. The search was closed on the day 20 June 2014.
Search
In all databases were made the combinations of the terms: aerobic exercise AND disorders OR cognitive functions.
Selection of Studies
The selection of the studies was carried out by two independent assessors, which in case of divergences have sought a consensus on the selection. The evaluation consisted in the filtering of the studies, starting with the analysis of the title, followed by the analyses of the abstract and after the analysis of the full article. In need to solve possible disagreements between the two evaluators, one third evaluator was requested for the due order. Complete relevant articles were obtained and evaluated with inclusion and exclusion criteria, described below.
Data Collection
The following data were extracted from the articles: sample size, participant characteristics, type of exercise, setting of the exercises (intensity, duration of exercise and total length), scales/inventories used, and main significant results. In addition several other information about the methods and outcomes were collected. These procedures done by two independent investigators, who reached a consensus, were performed in case of divergence.
Exclusion Criteria
Were excluded Articles that had no effective exercise intervention; those used otherwise associated with physical exercise that could create a risk of bias in the study, composite samples of the elderly, children and adolescents intervention; individuals with neurological disease; those who did not have detailed statistical procedure applied; studies assessing only the experimental group without a control group or did not show the results of varying symptomatology and cognitive functions.
Risk of Bias in Studies
For assessing the risk of bias of each article included, were analyzed: the presence of the eligibility criteria for participants in the sample; randomization of participants, the results of every moment from the analysis of more than 85% of the sample, the presence of the control group, presentation of results and intergroup variability of results.
RESULTS
Based on the defined criteria, a total of 77 articles were found in the search conducted in the literature. Of these, 7 articles were duplicates and were therefore excluded, totalizing 70 articles. After the screening, 60 articles were excluded, which were not related to the proposed theme. 10 articles remained, and after new screening, any article was excluded (see Fig. 1 ). Thus, studies were selected which properly met the criteria for this review. We found 10 studies about anxiety ( Table 1) . The sample analyzed, 33.2% was composed of men and 66.8% of women, as the severity of symptoms 20% had mild to moderate anxiety and 80% had moderate to severe anxiety. Assessment of risk of bias revealed that all articles selected met just one criteria. The majority of the articles have not results from 85% of sample (Table 2) .
DISCUSSION
For better clarity and understanding, the discussion was addressed in subdivisions, that is, by disease anxiety and subtopics.
Exercise Versus Intervention
Oeland and colleagues [13] developed a research with 48 patients with symptoms of anxiety and depression, with 30 minutes of aerobic exercise at 65-75% HR reserve and 5 strength exercises for upper and lower limbs with 3x (8-10) repetitions and intensity of 10RM. With the objective to investigate whether they were able to achieve a level of physical activity according to Public Health Recommendations, increase in physical fitness and improvement in quality of life (QoL). All participants maintained their treatments and therapies with their psychiatrists. The sample was divided into two groups, experimental group n=27 and n=21 control group. The intervention lasted 20 weeks and 12 weeks monitoring. Concluded that the experimental group improved the level of activity in 120min/week and 0.48 mlO2/min VO2max at 20 weeks, and 32 weeks the level of activity decreases in 115min/week. While the control group decreased the level of physical activity for 60 min/week up to 32 weeks. The QoL increased for both groups up to 32 weeks, with no significant difference between groups. The HAM-D scores and Hamilton Rating Scale for Anxiety HAM-A was significantly decreased in both groups by improving mental health with no difference between them. The same way the muscle strength of upper and lower limbs increased at 32 weeks, with no significant difference between groups. Patients with anxiety Disorder and/or depression in this study, with the exercise program carried out in consonance with the public health recommendations, had a higher level of physical activity and maximum oxygen uptake.
Exercise Versus Antidepressants Versus Placebo
Brooks and colleagues [14] developed a research of 46 patients with panic disorder with or without agoraphobia, the purpose of this study the therapeutic effect of the exercise was to compare patients with panic disorder to treatment with drugs of proven efficacy and placebo. This study took place at 10 weeks of treatment with aerobic exercise and antidepressant (clomipramine 112.5 mg/day), the groups were randomly divided into: aerobic exercise group, n=16, n=15 clomipramine group and placebo group n=15. Aerobic exercise is: walking four miles in the first week, do the same route in the second week, but with racing shots 2-4 minutes increase the running time in the next 4 weeks and run all the way over the past 4 weeks. The results show that the clomipramine group had better effect than placebo in reducing the symptoms of anxiety using (BAI), Beck Anxiety Inventory, (FQ) Fear Questionnaire and depression (BDI) and (MAS) Montgomery-Åsberg scale but also in scores of CGI, and when the drug Clomipramine was compared to the exercise, had significant results in scores of (FQ and CGI). When compared with placebo, the exercise was more effective in all ranges except the scale version of panic and agoraphobia evaluated by the patient. Possible nonspecific effects, such as increased social interaction may have contributed to the beneficial effect of exercise, for the first month the effect of exercise was not different from placebo, there was also no difference in the self-rating and rating made by the observer. The results suggest that regular aerobic exercise alone compared to placebo is associated with significant clinical improvement in patients suffering from panic disorder but is less effective than treatment with clomipramine.
Exercise Plus Antidepressants Versus Relaxation Plus Antidepressants Versus Exercise Versus Placebo Plus Relaxation Plus Placebo
Wedekind and colleagues [15] conducted a study in 75 subjects with panic disorders, this study was done at 10 weeks, the sample was divided into two groups: group exercise + antidepressant medication and relaxation + placebo group. With the objective to examine the effect of combined exercise more antidepressant medication (paroxetine 40mg/day) versus placebo pill plus relaxation for patients with panic disorder with or without agoraphobia. Aerobic exercise was done four times a week for 45 minutes. Outcome was assessed using the Clinical Global Impression (CGI) scale in 10 weeks. There was significant improvement in CGI scores for the exercise group most antidepressant (paroxetine). This study also compared, exercise plus placebo pill against more relaxing more placebo pill using the same scale (Clinical Global Impression Scale). There was however no significant improvement in (CGI) in the exercise group over placebo pill. Exercise cannot replace conventional treatments, such as SSRIs or cognitive behavioral therapy, though, can still be recommended as an additional treatment modality.
Exercise Plus Occupational Therapy Plus Life Style Changes Versus Standard General Practitioner (GP) Care
Lambert and colleagues [16] performed a research in 170 patients in adulthood with anxiety disorders, specifically panic disorders with or without agoraphobia, this study was performed at 16 weeks and 10 months follow-up, divided into two groups: Group 1: occupational therapy + exercise + life style changes; Group 2: Standard general practitioner care (GP). We used the DSM-IV, and psychological tests for the following instruments: Beck Anxiety Inventory, Beck Depression Inventory II and Fear Questionnaire. Altogether 10 intervention sessions were made during a period of 16 weeks (3 sessions of 1h at weekly intervals, 3 half-hour sessions at weekly intervals, 3 half-hour sessions at fortnightly intervals and 1 session of 1hr monthly). The intervention was done in four stages: a) review of lifestyle using self-report, b) Education, c) specific changes in lifestyle and d) monitoring and review in accordance with the lifestyle. The data showed that significant reduction of anxiety disorders in the exercise group + occupational therapy and changes in lifestyle for ten months compared to the GP group, and had fewer panic attack at 20 weeks significantly, while no significant monitoring phase when compared to the GP group. Changes in life style combined with occupational therapy and exercise seem to provide a clinically effective intervention with significant improvements compared to the treatment of anxiety GP care at the end of treatment.
Moderate/High Intensity Exercise Versus Low Intensity Exercise Sexton and colleagues [17] conducted a study with 53 volunteers. In this study, the volunteers were divided into two groups, comparing the group light exercise (walking) from heavy exercise or very intense (running) in patients diagnosed with anxiety group. The group exercised for 30 minutes 3-4 weekly for 8 weeks days, the group running with an intensity of 70% of MHR and the walking group did with a comfortable speed. Noted, most non-significant reduction in anxiety symptoms in the running group compared with the walking group, used for the StateTrait Anxiety Inventory (Trait scale) and the State-Trait Anxiety Inventory (State scale). The same way, there was no significant difference between the results of these two groups in the Brief Psychiatric Rating Scale (BPRS). Instead, the results of the Global Assessment Scale (GAS) Results not significantly favored the walk. The authors concluded that therapeutic exercise should be mild, 30 minutes several times a week and regularly, this proved to be effective for the benefit and minimize treatment abandonment of symptomatic neurotic patients, serving as an important complement in the treatment of acute depressive symptoms, chronic anxiety and general neurotic symptoms.
Exercise Versus CBT Hovland and colleagues [18] performed this recent research, where he recruited 36 patients aged 18-50 years suffering from panic disorder (PD). The objective was to compare exercise with cognitive behavioral therapy (CBT) as a treatment for PD, and evaluate long-term in a controlled manner the significant effects. Patients were divided into two groups: the exercise group (n=17) who performed on the first day of the week: 60 minutes of walking or running 60 to 80% (MHR) by at least 40 minutes, on the second day: circuit training sequences 2-3 of 9 exercises with 15 seconds of each other and 2 minutes between sequence and on the third day consisted of sports and games competition for 60 minutes, but due to the warm-up and calm, all sessions were around 90 minutes. The second group was CBT (n = 19), who performed one session per week. Both treatments were observed for 12 weeks and evaluated twice before the beginning of treatment, post-treatment and at 6 and 12 months. Questionnaires used the following: Mobility Inventory (MI), the Agoraphobia Cognitions Questionnaire (ACQ) and the Body Sensations Questionnaire (BSQ) and diagnostic criteria of PD were used (DSM-IV-TR and SCIDI). Participants who were taking psychotropic medication did it two weeks before, during and two weeks after treatment stabilized and controlled manner. In the present study it was unclear whether the individuals had reduced levels of anxiety due to the level of fitness or 12 weeks of follow-up, though possibly the mechanisms responsible for the benefits were related to: social support, standardization and feedback from colleagues. The data showed a significant effect of time and interaction in favor of CBT group. This was more effective than group exercise in the treatment of panic disorder, both immediately as well as after treatment at follow-up.
Exercise Plus CBT Versus Health Educational Talks Plus CBT
Meron and colleagues [19] completed a study that consisted in the treatment of generalized anxiety disorder, social phobia and panic disorder, comprised the sample of this study, 76 volunteers were divided into two groups: (GCBT + EX) group cognitive therapy more behavioral aerobic exercise and n = 38 (GCBT + ED) group cognitive behavioral therapy plus educational sessions n = 36. Used self-report depression, anxiety, and stress scale (DASS-21). Aerobic exercise consisted of sessions of moderate intensity with 30 minutes of fast walking, where the goal was to attain five or more sessions per week, or at least 150min. The data showed a nonsignificant reduction in anxiety symptoms after treatment for the group (GCBT + EX) compared to group (GCBT + DE) and there was significant reduction of depressive symptoms for Depression and Anxiety Stress Scale (DASS) when the benefits of exercise combined with cognitive behavioral therapy for subjects with social phobia, these results may have been influenced by the higher numbered with the evaluators and also by the inclusion of feedback. The potential for exercise interventions to GCBT as additional treatment for anxiety disorder need to be further explored.
Aerobic Versus Non-Aerobic Exercise
Martinsen and colleagues [20] performed a research with 79 subjects with anxiety disorders. The sample was divided into two groups: group 1 aerobic exercise, and group 2 no aerobic exercise, with an average age of 39 and 38 years, respectively, for a period of 8 weeks. The exercise was done three times a week with each session lasting 60 minutes, the aerobic group with fast walking or running, reaching 70% of VO2max. The non-aerobic group did strength exercises, stretching and relaxation of low intensity. Diagnostic criteria used in the DSM-IIIR. This study compared the effects of aerobic and non-aerobic exercise in panic disorder, agoraphobia without panic disorder, social phobia and generalized anxiety disorder. At the end of the study, both groups had achieved significant reductions in scores compared with their respective baseline values; there was a small non-significant difference between aerobic and nonaerobic groups. Used the following instruments: Comprehensive Rating Scale psycho-pathological and Phobic Avoidance Rating Scale. The authors concluded by suggesting that the mechanisms responsible for the improvement in anxiety in the present study appear to be psychological, the distraction of the stimuli that causes anxiety, greater self-efficacy and mastery experiences. Herring and colleagues [21] performed a research on 30 women aged between 18 and 39 years, and generalized anxiety disorders (GAD), the aim of this study was to compare the rate of remission and reduction of symptoms of concern among exercise groups and control. The sample was randomly divided into 3 equal groups: endurance training group (TRE), group exercise training (TAE) and control group (CG). Both groups (TRE) and (TAE) conducted two sessions of 46min per week for a period of six weeks. The endurance exercise was performed as follows: 3 years with 7 sets of 10 repetitions each, 80 seconds recovery, intensity 50-75% of 1RM. Aerobic exercise was done on the ergometer for 46 minutes with intensity 50-75% of the maximum load cycle, monitoring heart rate (HR) and rate of perceived exertion (RPE). The control group had no activity for six weeks with the exception of tests and evaluations. Assessments based on DSM-IV, to measure the extent of anxiety used the Anxiety Disorders Interview Schedule (ADIS-IV), to assess the symptoms of concern were used Psychiatric Diagnostic Screening Questionnaire (PDSQ) and the Penn State Worry Questionnaire (PSWQ). The data showed that the remission rate was 60, 40 and 30% for groups (TRE), (TAE) and (GC) respectively. There was a moderate reduction in symptoms of concern to both groups of exercises, mainly from the endurance training group compared to the control group, these results may be related to the effect of exercise on a possible reduction in allostatic or neurotrophic load and neuroprotective effects. The exercise training, including (TRE) is a reliable and low-risk treatment that potentially can reduce the symptoms of concern among patients with GAD and can be an effective adjunct in the short-term treatment. Jazaieri and colleagues [22] completed a 8-weeks study in 56 patients with anxiety disorders, specifically social anxiety disorder (SAD), this sample has given rise to two groups: group mindfulness-based stress reduction (MBSR) and aerobic exercise (AE), with 31 and 25 respectively volunteers group. There is even a group apart 48 healthy volunteers and 29 with (TAS) untreated as control group. The aim of this study was to examine the effects of MBSR against EA on clinical symptoms and wellbeing in adults with SAD. The MBSR group performed eight weekly classes; group meeting for 2.5 hours a meditation retreat (Hatha Yoga) 1 day and daily practice at home. The aerobic group performed two weekly sessions of aerobic exercise with moderate intensity. Participants were assessed at baseline, post-intervention and three months follow-up. Used DSM-IV to measure generalized anxiety disorder (GAD) used the Anxiety Disorders Interview Schedule (ADIS-IV). The data of both MBSR and EA resulted in reductions in clinical symptoms (social phobia and depression) and improves the welfare of both post-intervention and follow-up of 3 months compared to the untreated group TAS. There were no statistically significant differences between the two interventions. Thus, the MBSR and EA needing further investigation as alternative treatments for patients with social anxiety disorder.
Methodological Differences
Among the selected studies examining the effects of exercise alone, Assistant to antidepressant drug or to any other alternative therapy on symptoms of anxiety, we found a range of different outcomes. The factors that may be related to this fact are numerous, such as: severity of symptoms of anxiety, duration of intervention, volume and intensity of exercise and even the fact that the exercise is aerobic or strength. Studies that had their focus on samples with anxiety disorders [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] also showed mixed results. Of these, three studies [20] [21] [22] analyzed the efficacy of aerobic exercise compared to non-aerobic exercise in reducing anxiety disorders, the first study [20] showed a significant reduction of anxiety disorders for both groups, aerobic and non-aerobic compared the baseline, but with no difference between the groups, with the following exercise protocol: (3x week, 60min, for 8 weeks) aerobic 70% of VO2max (high intensity) and strength (low intensity). The second study [21] used the aerobic exercise (TAE), strength (TRE) and control (CG), one for each group and assessed the effect of these exercises in remission symptoms in patients with generalized anxiety disorder, finding reduction 60, 40 and 30% respectively for (TRE), (TAE) and (GC), although a protocol for short-term, low-intensity, aerobic with (2x week, 46min, for 6 weeks) and exercise with the same methodology, but with intensity 50-75% 1RM, 3 exercises with 7x10 repetitions, were effective in remission. The third study [22] didn't show such consistent results, with a slight decline in symptoms, however no significant difference in exercise groups, this finding may be related to methodological differences between studies because the last used mindfulness-based stress reduction (MBSR) and aerobic exercise group only 2x a week with moderate intensity for 8 weeks.
Neurobiological Mechanisms
The neurobiological effects of exercise appear to influence several neural mechanisms that are related to anxiety disorders [23, 24] . As well as the effect of exercise is compared to the cognitive behavioral therapy or drugs in anxiety disorders [25, 26] . Though, these monoamine levels may be increased with regular and systematic practice of physical exercise. Studies have shown that significant levels of noradrenaline and 5TH, as well as the expression of 5HIAA and 5-HT2C receptors in the limbic system have been reported following exercise on a treadmill of chronic form [27] [28] [29] [30] [31] [32] . Another important mechanism that suffers major adaptations is the hypothalamicpituitary-adrenal system (HPA) subjected to chronic stress has great hyperactivity and elevated levels of glucocorticoids [33, 34] , which are harmful to the body. So in this sense, one of the main effects of endurance training is to alter the tissue sensitivity to glucocorticoids [35] , another effect of exercise is the activation of the sympathetic nervous system that stimulate the secretion of glucocorticoids [36] [37] [38] [39] . Studies have shown that physically active people have different cortisol responses after acute exercise are attenuated and dissipate more quickly than less active individuals [40] [41] [42] . Therefore, exercise can reduce symptoms of anxiety due to their influence on the HPA system and glucocorticoid attenuated response to stressful stimuli. Factor that influences the HPA system is the peptide hormone atrial natriuretic peptide (ANP), which has been observed to inhibit the HPA [43] [44] [45] system. The physical activity also increases the plasma concentrations of ANP [46] and anxiolytic effects of exercise correlate with increased plasma concentrations of ANP [47] . Though, one of the mechanisms observed with CBT, tailored to the needs of each patient, is the power to produce volumetric changes in the amygdala, in the case of chronic anxiety [48] . Human studies have shown that a deficiency in the availability of BDNF is associated with vulnerability to depression [49] and this deficiency is reduced after 30 minutes of exercise in patients with panic disorder but not in healthy controls [50] Another mechanism is influenced by exercise Increased the brain growth factor such as brainderived neurotrophic factor (BDNF) expression is related to the effects of exercise on brain plasticity, cognitive functioning and health [51, 52] .
CONCLUSION
In this systematic review on the anxiolytic effect of exercise on symptoms of anxiety, we filter and use 10 randomized clinical trials, adding a study sample of 644 subjects. The data presented in this systematic review indicate that 91% of studies that investigated the anxiolytic effect of exercise on anxiety symptoms showed significant results, while 9% of the studies, although not reduce symptoms, improved in general some physiological aspects, such as increased oxygen uptake and physical activity level. The randomized clinical trials reviewed here, could well attend to tighter control of prescription and monitoring of exercise and can thus benefit from better results on the anxiolytic effects of exercise. Regarding the methodology used in exercise protocols, we found that outcomes vary because of different experimental approaches. Volume, intensity and day per weeks, thus making it impossible to weave some feedback from practical application of this analysis: where aerobic exercise, strength, stretching and relaxation, ranging in were used. However, it was observed that aerobic exercise only or adjunctive to other alternative therapies, was effective in reducing symptoms of anxiety, but it is still unknown the best dose-response exercise, lacking other studies. 
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